Markovian jumping systems have arisen naturally in the mathematical modeling of phenomena spanning disciplines in the social sciences, natural sciences, and engineering. This kind of stochastic dynamical systems can be employed to model the dynamics when parameters are subject to random abrupt changes due to sudden environment changes, subsystem switching, system noises, executor faults, and so forth. Much attention has been given to modeling, optimization, and real applications of such stochastic dynamical systems in the literature in recent years. As the advanced control and optimization will provide a basis for the design and application of such stochastic systems, these advanced techniques would result in substantial and sustainable benefits. The accepted papers in this special issue include stochastic stability, stabilization, stochastic control optimization, system modeling and identification methods, predictive control, signal processing, robust filtering, multiagent systems, networked control systems, time-delayed systems, neural networks, the Takagi-Sugeno fuzzy systems, simulated annealing, and fault detection methods.
paper focuses on the fault detection for wireless networked control systems with stochastic uncertainties and multiple time delays, and seven consider the state estimation and filtering problems.
The problems of stochastic stability and stabilization problems of Markovian jumping systems have been extensively studied by many researchers, and many relevant results have been made. The paper entitled "Sufficient conditions on the exponential stability of neutral stochastic differential equations with time-varying delays" by Y. Tian and B. Chen considers the exponential stability in almost sure sense of the neutral stochastic differential equations with timevarying delays and the paper entitled "Delay-dependent robust exponential stability and H ∞ analysis for a class of uncertain Markovian jumping system with multiple delays" by J. Xia deals with the problem of robust exponential stability and H ∞ performance analysis for a class of uncertain Markovian jumping systems with multiple delays. In recent years, the research on control optimization for stochastic dynamic systems has received more and more attention. For the H ∞ control aspects, the paper entitled "Finite-time H ∞ control for discrete-time Markov jump systems with actuator saturation" by B. Li and J. Zhao presents the finite-time control problem for discrete-time Markov jump systems subject to saturating actuators, and the paper entitled " Yu et al. proposes a global multivariable control algorithm based on nonlinear internal model principle under multiclass external disturbances; the paper entitled "Feedforward and feedback control performance assessment for nonlinear systems" by Z. Wang and J. Chen proposes a performance assessment method for nonlinear feedforward and feedback control systems. For the multiagent systems control aspects, the paper entitled "Output feedback control for couple-group consensus of multiagent systems" by H. Zhao et al. deals with the couplegroup consensus problem for multiagent systems via output feedback control; the paper entitled "Asynchronous gossipbased gradient-free method for multiagent optimization" by D. Yuan considers the constrained multiagent optimization problem; and the paper entitled "Control of multiagent systems: a stochastic pinning viewpoint" G. Wang develops a stochastic pinning approach for multiagent systems to guarantee such systems being almost surely stable.
Over the past few decades, the signal processing, estimation, and filtering problems have long been the mainstream of research topics. For the filtering problems, the paper entitled "Structural stiffness identification based on the extended Kalman filter research" by F. Wang et al. develops an extended Kalman filter to identify the structural stiffness parameters, the paper entitled "Improved robust H ∞ filtering approach for nonlinear systems" by J. Chen and H. Sun presents an improved design approach of robust H ∞ filter for a class of nonlinear systems described by the Takagi-Sugeno fuzzy model, and the paper entitled "Delay-dependent robust 2 -L ∞ filtering for a class of fuzzy stochastic systems" by Z. Li and X. Yang is concerned with the 2 -L ∞ filtering problem for a kind of Takagi-Sugeno's fuzzy stochastic system with time-varying delay and parameter uncertainties. For the state estimation problems, the paper entitled "State estimation for wireless network control system with stochastic uncertainty and time delay based on sliding mode observer" by P. Guo et al. considers the state estimation problems for a kind of wireless network control system with stochastic uncertainty and time delay, whereas the paper entitled "State estimation for timedelay systems with Markov jump parameters and missing measurements" by Y. Tan et al. is concerned with the state estimation problem for a class of time-delay systems with Markovian jump parameters and missing measurements. The paper entitled "Constants within error estimates for LegendreGalerkin spectral approximations of control-constrained optimal control problems" by J. Zhou addresses the explicit formulae of constants within a posteriori error estimate for optimal control problems, and the paper entitled "Optimal state estimation for discrete-time Markov jump systems with missing observations" by Q. Sun et al. is concerned with the optimal linear estimation for a class of direct-time Markov jump systems with missing observations. The paper entitled "Fault detection for wireless networked control systems with stochastic uncertainties and multiple time delays" by L. Rong et al. investigates the fault detection problem for a class of wireless networked control systems.
As is well known that the system modeling and identification are very useful in engineering applications, the paper entitled "Integration by parts and martingale representation for a Markov chain" by T. K. Siu derives the integration-byparts formulas for functions of fundamental jump processes relating to a continuous-time, finite-state Markov chain using the Bismut measure change approach. The paper entitled "Generalized mutual synchronization between two controlled interdependent networks" by Q. Xu et al. focuses on the generalized mutual synchronization between two controlled interdependent networks. The paper entitled "Cascading dynamics of heterogenous scale-free networks with recovery mechanism" by S. Li et al. defines five kinds of weighting strategies to assign the external resources for recovering the edges from cascading failures in heterogeneous scale-free networks. The paper entitled "Portfolio strategy of financial market with regime switching driven by geometric Lévy process" by L. Zhou and Z. Wang studies the problem of a portfolio strategy for financial market with regime switching driven by the geometric Lévy process. The paper entitled "Gsanular space reduction to a multigranulation fuzzy rough set" by J. Zhou et al. further generalizes multigranulation rough set to fuzzy environment. The paper entitled "Boundary recognition by simulating a diffusion process in wireless sensor networks" by D. Gu et al. proposes a distributed algorithm for boundary recognition in wireless sensor networks.
Although the selected topics and published papers are not a comprehensive representation of stochastic Markovian jumping systems, the authors represent the rich and manyfaceted knowledge and we still hope the reader will find our special issue very useful.
